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' . PROGRESS REPORT ON GEOLOGIC STUDTES

IN THE CAPITOL REEF AREA, WAYNE COUNTY, UTAH

By J. Fred Smith, jr., E. Nee] Hinrichs, and Robert G, Lredke

ABSTRACT

During 1951 about 60 square miles of the Capitol Reef area, Wayne County. Jtah, the northern end of the
Waterpocket Fold, was mapped by plane-table methods on a scale of 1:62,500. Formations, with an approxi-
mate aggregate thickness of 3,200 feet, range from the Coconino sandstone of Permian age to the Navajo
sandstone of Jurassic (?) age. About 35 linear miles of Shinarump conglomerate of Triassic age was examined
in detail. Cliffs 900 to I, 000 feet high form the west face of Capitol Reef, which is on the east atnd northeast
flanks of a structural and topographic dome.

The uranium deposits zre in the basal part of the Shinarump conglome:zte, Zippe:*2 and metstorbernite
are the uranium minerais found, and are associated with copper minexals, czrboniceous matter, clay beds,

& thick bleached zone at the top of the Moenkopi formation, and channels oz scours in the top oi the Moenkopi.
The highest radioactivity is in a clay bed at the base of the Shinarump conglomerate, and was detected at
7 localities between Grand Wash and Capitol Gorge, at the Birch Spring prospect in Moonie Draw, and at the

Oyler mine in Grand Wash,
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Thig repost deals with the first season’s field work on the wanium deposits and on the sedimentary rocks
in the Capilol Reef area, south-central Utah(fig. l;. The objectives of the work are three-fold: {I) to find
geologic guides for prospecring and determine controls and habits of the uranium deposits, (2} to select areas
favorable for explozation for concealed deposits, and ¢3j 10 study the areal setting of the deposits by general
geologic mapping #nd by detziled studies of the Shinarump conglomerate, the formation in which most of the
wanium is found, and associated formations., The work reported here was done on behalf of the Division of

Raw Materials of the Atomic Energy Commission.

Previous work

Lirtle geologic work has been done in the Capitol Reef area, and it was of a reconnaissance nature,
Durton (18803, during his srudies of the High Plateaus of Utah, examined the Aquarius Plateau and Thousand
Lake Mountzin, located svuthwest a.r;d northwest of the Capitol Reef area, respectively, He mapped the
western part of the area on a scale of 1 inch to 5 miles. Gregory and Anderson (1939) wrote a report on the
Capitol Reef Nationzl Monument. They measazed stratigraphic sections in the area but did not map geology,
Hunt, Averitt, and Miller, ¢in pressj, as part of their work on the Henry Mountains to the east, mapped the
Waterpocket Fold in the southeastern part of the Capitol Reef area. Geologic work in adjacent areas has
been done by Giliuly ¢1929) and Gilluly and Reeside (1928 in the San Rafael Swell to the north, and by
Gregory and Moore ¢1931) on the Kaiparowitz Pisteau and the Circle Cliffs to the south, Examinations of
the Oyler mine weze made by D, L., Fverhait, 1950, pp. 4-6) of the Atomic Energy Commission in 1950 and

by D. G, Wyant of the Geological Swvey,

Freld methods

About 60 .quare miles was mapped on 4 sczle of 3:62, 500, and zpprosimately 35 linear miles of the
Shina:ump conglomeréte was examined in detail in 1951 4fig. 2}, Mapping was done by 2 combined use of

plzne-iable methods ¢rd zerial photographs, Conirol ior the plane-table mapping was expanded as a
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primary ulangulation net rom a mezswed basenine, #pe poinT on lormavioral conticts were locared by
intemection, Cosvacis were {1 mapped or ie i3’ pnolograpns 164t were wsed i guldes in sketching on the

plane <ratle Jheern,

Dtan Hignwey Y4 divider the sre: mepped duing 1951 imo 2 topogiaphic unizss /1) Capitol Reef, an
arc of cliffs facing in general o the southwest, wnd 2 rhe tructural and topographic dome lying between
the reef and the Aquarius Plirean to the west,

The crest of Capirol Reef is 900 10 1, 000 feet above its base on the west. The northern part is indented
wirh several deep re-entrants, whereas the southern pait 15 2 more even curve of cliffs, A vertical cliff of
massive red-brown sandstone forms the top 325 to 400 fzet. 3elow it are steep slopes and ledges ‘of vari-
colored claystone, riltstone, and sandstone covered ip places by lazge talus boulde:s of szndstone, Low
hiils ¢nd butter hzve been eroaed in the sheles and <listone in and pear the re-cnfiants,

Tne doeme southwest of the Reef is cut on *he =iuztem flank by goiges and canyonr 80 .0 500 feet deep.
Essiward-flowing :treams, all tributaries to the major peiennial stzeam, rthe Fremort River, have cut
through the sedimenis or the eastern flank. #ed: dip on tne zverage 10° F. 2nd NE., and form the dip-slope
surface between canyons,

Four canyons extend ezctward through the Reef. From north to couth they are: (1) the Fremont River
canyon, {2 b Grand Wach, (3} Capitol Gorge, and (4) Pleasant Cieek canyon. The western ends of the
first three canyons aze shown on figure 3. These 4 canyons are steep-wzlled and narrow: their meandering
courres are in patr joini-contiolled.

In the mapped aea all stzeams except the Fremont River and Sulphur Creek are inmtermittent. The
Fremont River is the largest perennial stream #nd drains most of the area, interrn:itent streams are dry
during all but a few dzys & year, but they rice rapidly afer even moderare rains and cause flash floods.

Run-off i« taptd. because litide or no soil anc vegeration nold the water that f2ils on the steep slopes.



STRATICRAPHY

Formations ténge {tom the Coconino :andstone of Permian age to the Navajo sandstone of jurassic (?)
age tfig 8, Table 1 gives brief description: of tne bedrock units, Quaternary sand and gravel cap benches

and pediments, ard Recent alluvium ccvers bediock along the major streams.

Two formations of Permian zge areexposed. they are the Coconino sandstone and the Kaibab limestone,
having a total thickness of st least 650 feei. These Permian rocks are in general buff or white in contrast

to the dark reds ard browns of the overlying rocks.
Coconino sandstone -

The Coconino sandstone, evposed in smail areas west of the Reef, forms the lower walls of steep-sided
canyons, The total thicknes: was not mezsured but an estimated minimum of 500 feet is exposed in the
canyon of the Fremont River.

The sandstone is very fine- to fine-giained, white, cross-laminated, and in massive beds 3 to 30 feet
thick. Quartz, the chief constituent, is in well-rounded grains that are well-sorted in most beds. Muscovite
and a few dark minerals constitute a very small percentage of the rock, which is cemented by silica but is
not exceptionally hard in most places. Fyrite concretions, as much as 6 inches across, some of which have
been altered to limonite, are abundant locally. Scattered chert nodules range in diameter from half an
inch to 1 1/2 inches.

The base of the Coconino sandstone is not exposed.

The contact with the overlying Kaibab limestone is a transition zone of interbedded sandstone and

limestone. The contact has been drawn st the top of the cross-laminated sandstone beds.

Kaibab limestone

Kasibab limestone crops out in the canyon: west of Capitol Reef and locally caps divides between

canyons it is 154 teer thick along Sulphur C:reek but nas not been measured elsewhere. Creamy white
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calcateow rilitione and in places. -ind:ione «rd cnilky bedr make up the Kaibab, Few beds of nearly pure
limestore were found :r the 2:e: maipped, Che: rodulcs 2:« prominert thioughou! the formation,

The contact between the Ka:bad limes one :na tne overlying Moenkop: formation is regular in the short
distznces whele it i nof obrcured by talw., 'n mo<! piacen it i a shazp boundairy between the creamy white
calcareous seds of the Katbabd and the yellowirhi-g:ay and pale reddish-bzown thin-bedded siltstone of the

Moenkopi

Triassic rocks

Trizzshe rooks, about L4032 fest fv towl thicyness, cover approximately two-thirds of the area mapped
during 1951. In &scending order the Tiiassic units are the Moenkopi formation, the Shinarump conglomerate,
and the Chinle formation, These rocks vary widely in composition, color, grain size, and texture, but most

are red znd gray clay, claystone, siltstone, and -andstone,

Moenkop: formation

The Moenkopi formation, exposed zlong the base of Capitol Reef and on the dome west and south of
the Reef is 897 feet thick fromsec 6,7.29S.,R, § E, to Sulphur Creek. It is divisible into four main units,
which are in ascending order: 1) thin-bedded siltstone, 2) limestone. sandy limestone, and calcareous siltstone,
3, maseive sandstone and siltstone, «nd 4} siltstone, and claystone with very thin beds of sandstone, The lower
Moenkopi formation shown on figure 3 by the symbol Trml consists of units 1 and 2; the upper Moenkopi forma-
tion, Trmu, consists of units 3 and 4.

The lowest unit of siltstone is 94 feet thick along Sulphur Creek but appears to thin to the southeast. It
is chiefiy pale reddishi-brown with & lower section of yellowizh-gray. 3eds range in thickness from an eighth
of an inch to 1 1/2 inches. most are siightly less than half én inch thick. Small ripple marks are abundant.
The thin beds weatner into platy fragment: ind stand in steep clopes because the overlying limestone forms
cliffs. Pode of pink rock gyp:um ar¢ parzllel to *he bedding. and veinlets of white selenite are parallel to
and at engles 1o the bedding.

The limestone wnit form: exten:ive dip tJope- on 1he dome west of Capirol Reef. It is 136 feet thick



along Suiphur Cieek insec 7, T. 29S., R 6t To the southwest it thins and may be no more than 50 feer
thick west of Capitol Wath. The unit contains limesone, oolitic limestone, -andy limestore, snd calcareous
siltstone. It may be corzelative with the Sinbad membe: of the Moenkop: fotm:tion in the San Rafzel Swell
(Gilluly, 1929, p. 83;.

Limestone beds are z vatiety of yellowish colois Weathered surfaces ase shightly darker than fresh
surfaces. Limestone strata ate both mas:ive snd wnin, anging from half a foot 10 10 feet in thicknes: Tn
places the beds aze thinly iaminated. A zone about 40 feet below the top of ihe formation in Sulphur
Creek contains numerous smzll pelecypods and gastropods; fossiliferous limestone also forms the cap of much
of the dome west of Capitol Reef. Pockets in the limestone, as much as | inck long, contain specks of
hydrocarbons.

Other beds in the limestone unit are: oolitic limestone in beds 2 to 8 inches thick, calcatet;ua siltstone
in beds 2 to 6 feet thick with an eighth to half an inch thick laminations. and sendy limestone 2nd czlcareous
sandstone in beds genezally « heli to 1 1/2 feet thick.

Thic unit forms promirent ciiffs along canyon walis.

Unit 3, sandstone and silistone, is 304 feet thick in secs. 5§, 7, and 8, T. 29S., R, 6 E. Fresh surfaces
are pale reddish-brown. and wezathered surfaces z1e the same color throughout the umt except fo: some
lighter-colored beds of sandstone that comptise 4 very tmall percentage of the entire formation, Sandstone
is fine- to very !ine-grained :n beds ranging from half an inch to about 12 feet in rhickness. The evenly
bedded lower 50 feet is in bede half an inch to 1 foot thick, and above rhe lowe: 50 feet beds xre more massive
and as much as 12 feet thick. Abundant :mall-scale cross-laminations are in the massive sandstone. Scours
and channel filling: are common in the upper half of the unit: scows range in depth from & few inches to about
15 feet. Large and small ripple mazks, chietly oscillation ripples, are abundant throughout this unit.

In areas where these beds are exposed streams have cut steep-sided canyons end gulches to form greatly
dissected terrain of low telief. The massive beds form ledges along the valley sides and, in many places,
box canyons near stream heads,

The upper unit of the Moenkopi formation, 363 feet thick in the SW 1/4 of tec. 5, T. 29S., R. 6 E.,

is chiefly siltstone with some cliystone #nd a few thin beds of very fine-grained sandstone. The dominant
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color iv readr n brown. Siitiome bedt iznge in thicknew from 3 inchec to 3 feet most are between 1 and 3
feet and are tnoinly laminevee  n plice “ae red-vrewr il rors is bleacned 2long the bedding 1o & very
pale grren e bleavhed zones irgy o neli in irch to abowt 10 vpener in thickness, Much zalmon-

pirk ~ock gyp wm .. ps :liel 10 the Delqirg. snd ey of whute tatin spar cut tne bedding at varying

Fedw rtand in cliff and {luted wall for heigars of 150 {eet and more where the Shirarump forms a ledge
st the rop. i piices theze cliff ded: weerner into knodoy form: znd chaly ledge:. Away from cliff faces
this ciltstone unit weathar: fo form rouna-opped <iope: and ridges covered with debris. Commonly, steep
slopes are thinly covered with well-cemernted fregments,

The contact of the Moenkopi formaticn znd the Shinarump conglomerate is erosional. In most places
it iz orly sligmly irregulzr: elsewhoers small scowss 1 to 2 feet deep aze at the top of the Moenkopi, and

locaily the top has been canneled and fillad with Shinarump sandstone to & maximum depth of 15 feet,

Sninszrump congliomerate

The Shinarump congiomezate, evposed discominuously zlong the base of Capitol Reef, is chiefly a
meditm-10 coarse-grainea sandstone. zhe thickzess is &3 much as 75 feet, but &t several places, a mile
or more fong, the Shinarump conglomerare i absent. When seen frem & distance, the formation appears

§ & white oz ligtt-mown cliff separating the clope: of the Chinle formation above and the Moenkopi forma~

m

tion - below, Fromec. 5T, 298., R, ¢ E, soutneast along Capitol Reef the Shinarump conglomerate is
discontinge: end lenticular. The maximum thickness is 50 fzet, Wesr of sec. 5, T.298,, R.G E. it
i¢ continuow: except at the common corner of cece, 29, 30, 31, and 32, T, 28S., R, S E.

The Shinsrump conglomerate iv composed of “ubangula: to well-zoxnded quartz grains, and contains
tome clay pebpier & much ¢ 3ircne- long. and smaller quartz and quartzite pebbles scattered locally
througf the wndrvor- of in lemedy « mM.ch 4 & nches thick and ¢ feet long, Many grains of white clay and
brown ron 0v.d+ aze viidle encer the nand lani. 1 the large re-~ent2ant porvh of Sulphur Creek {sec. 30,
T. ?85., R, ol ' pye noduler 2 large 3 £ by 3 by 6 inches were found 1n 4 zene 10 feet thick, about

20 fe+r sbove *ns o3se of ‘ne formatior, tone & white and conatains small graing
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of green 4nd blue coppe! mincrals, probably coppe’ <ulfaicz, The overall colov of the frech rock = very pale
oiange. Woathered rock i+ geneially derker pecause of oxidized 1ron o beczue of -ed-brown wash from over
lying beds.

Beds are maswsive, with laminations generzliy & foutth of an inch to 2 wnches thick; cross-laminarions are
common through thicknesses of 110 3 feet. Fromsec, 5, T. 29 S., R. 6 E. south to Capitol Wash most
cross-lamination- dip generzlly eastward.

A bed of clay with & small amount of sandstone comprises the base of the Shinarump over most of the
area. This basal bed :2nges in thickness from about 6 inches to 8 feet. Locally it contains much carbona-
ceous matter, Clay and sandstone are in thin beds half an inch to 3 inches thick, are mired with small
pockets of sandstone in clay, or are mixed with pebbles and pockets of clay in sandstone. Mixtures of clay,
shale, sandstone, silicified wood, and carbonized wood are common, particularly where the Shir;a.rump
conglomerate fills channels that have been cut into the underlying Moenkop: formation. The channels that
have been found in the mapped area are less tnan 20 feet deep and 250 feet wide,

About 1 1/2 miles south of Grand Wash (NW 1/4 sec. 36, T. 29S., R. 6 B, z bed of calcateous siltstone,
1 1/2 feet thick, is mzpped as Shinarump conglorﬁerate. This siltstone contains a layer of jasper. 2 to 6
inches thick, spotted and coated with hydrocarbons. The jasper layer extends about 200 feet north where it
is in the typical basal bed of clay and sandstone.

The Shinerump congiomerate is essentially & basal member of the oveilying Chinle formation, znd in
places the two formations are difficult to separate. Chinle sandstone is generally finer grained and darker
than Shinarump zanastone, but where it rests on Shinarump sandstone the boundary is gradational. fin many
places lenses of silt<tone snd cleystone of the Chinle formation separate Chinle sandstone and Shinarump
sandstone, 2nd wheie the lenses pinch out the two sandstones are in contact. For this report, the Shinarump
conglomerate 1s testricted to the lower coarser-grained, cro:s-laminated sandstone, znd the variegated bed:
above are included in tne Chinle formation. This differs from past mapping in zdjacent azeas {Hunt, Averits,
and Miiler, in pres: {1illuly 1929, Gregory and Mootre 19313 whete variegated beds have been included in the

Shinarump congiometite: in those areas the contact was drawn to irclude :ll the lower sandstones and con-

glomerates.



15

Chinle formation

T he Chinle formarion corcitts chiefly of claystone and siltstone, with smallet amounts of sandstone,
Iimestone, &nd conglometate [t is 425 to 475 {eet 1o thickness The claystone beds commonly weather
to form steep slopes beiow the chff -forming Wingate sandstone. Sandstone, limestone. and conglomerate
beds form small ledges and oluffs.

“he Cranle forrmaton i divided ivo two units; a lower unit of claystone, siltstone, and sandstone, and an
upper unit of chiefly claystone and siltstone with beds of impure limestone. The top of the lower unit is
drawn at the top of a percistent bed of sandstone about 280 feet abave the base of the formation.

The lower unit 1s chiefly claystone with a small amount of sandstone. It can be divided roughly into
three parts, which in sscending order are: {1; greenish gray to light olive gray claystone in beds 2 to 3 feet
thick, composing zbout 80 percent of the rotal section. and very fine- to medium-grained gray and brown
chiefly quaitz sandstone in beds and lenses having some small scale cross-laminations and ripple marks:
¢2; 1ed and treddizh brown claystone énd siltctone and lenticular beds of quartz sandstone contzining clay
pebbles in places and having a calcareous cement locally; and (3} thin- and massive-bedded fine- to
medium-gtained g:ay and reddish brown sandstone of chiefly quartz and clay containing lenses, 6 to 8
inches thick, of siltstone- and claystone-pebble conglomerate. The upper sandstone is persistent through
the zrea mapped. It contains both even- and cross-laminations and has an average thickness of about
30 feet,

Chiefly siltstone and beds of impure limestone comprise the upper unit of the Chinle formation.

Most siltstone beds are pale reddish brown. Limestone beds, 2 to 3 feet thick, are more resistant than
the siltstone and {orm small ledges or prominent beds along the slopes. but pinch out in places: they are
pale red and light greenish-gray.

in parts of the ajea between Grand Wash and Capitol Wash a prominent bed of conglomerate and
sand:tone crop: out sbout 30 feet below the top of the formation The conglomerate is composed
chiefly of pebbles of red silt:tone and claysione generally a fourth to a nalf inch across and subangular
to subrounded A few irtegulas clongate pebbies of white clay are five inches long. Jn places the con-

glomerate Is ctosz-leminated. snd interbedded with cross-laminated fine-grained calcareous sandstone,
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The conglomerate contains many bone fragments.

in most places the top of the Chinle formation 15 & siltstone or claystone, but locally it is a sandstone
containing numetous clay pebbles. The contact between the Chinle and the overlying Wingate sandstone
appeats to be conformable over long distances, but in places Chinle beds are truncated by Wingate strata.
Locally V-shaped wedges of Wingate sandstone extend down into the Chinle for depths of 1 to 2 feet; these

wedges probably are filled cracks but may be filled small channels.

Jurassic (?) rocks (Glen Canyon group?

Jurassic (?) rocks exposed in the part of Capitol Reef mapped in 1951 are the Wingate sandstone, the
Kayenta formation, and the Navajo sandstone. Nearly all the rock is fine-grained sandstone, but a small

amount is thinly bedded conglomerate.

Wingate sandstone

Wingate sandstone forms the red-brown vertical cliff of Capitol Reef. Alidade measurements indicate
that the thickness of this formation is between 320 and 380 feet. Fine-grained quartz sandstone comprises
most of the formation. Small pockets and stringers of medium- to coarse-grained amber quartz pebbles
are common at or near the base. Beds are few, massive, and cross-bedded and cross-laminated on a large
scale. The cross-laminations dip in random directions.

The contact with the overlying Kayenta formation is drawn at the base of the sandstone beds that are

evenly laminated or have small-scale cross-laminations; these Kayenta beds are lenticular in most places.

Kayenta formation

Beds of the Kayenta formation form the upper part of the cliff of Capitol Reef in places and the terraced
ledges within several hundied feet of the cliff edge. The thickness of the Kayenta is about 240 feet, but it
varies laterally. The most easily accessible exposures are in the washes cut through the Reef. Yellow to
brown sandstone and conglomerate comprise the formation. Beds are massive to thin-bedded, are both
evenly laminated and cross-laminated, are in short lenses and in fairly continuous beds, and are channeled

locally.



Nzvejo sendetone

The Mavajo sindstone it exposed on the crest ané back sides of Capitol Reef. White "whalebacks” ot
rounded n1ege: formed along nomh-wenaeing joints, znd rounded cone: znd bosses of Navajo sandstone are
con:picLous etosional forms atop the teef. The minimum thickness of the formation is probably at least

.
500 feet, but it has not been mexsured.

Neatly the entue formation ic white, tan, or biff sandstone with prominent tangential ctoss-bedding

on z large scale

No beds zbove the Navajo sandstone have been mapped, but the Carmel formation of the San Rafael

group of jurassic age ovetlies the Navajo sandstone,

Quaternary sediments

Quaternary sediments mapped in the Capitol Reef atez during 1951 consist of sand and gravel which
cap pediments and terraces zed Recent zlluvium wiich ic foud along Sulphur Creek and the Fremont

River. '

STRUCTURE

The zfea mapped in 1981 {c 2long the nerth and east flanks of a no:thwest;trending dome, the east
flank of which is a continuzsien of the Waterpocket Fold, Dips range from 4° to 15°E., Né. , and N.,
and chasge graduslly between the extremes. Upper Moenkopi beds on the east Um of the dome have
been folded in two small sreas; one fold trends N, 50°E, , the other N, 70° W,

No:mzl fzults a1e prominent in the nosth pa:t of the zrea, They trend west-northwest, 2nd the
maximum throw on any fault {s gbout 200 feet; the northernmost ones 2re downthrown on the south, the
southernmost ones downthrown on the north, Dips of faults are steep to vertical. In secs. 6 and 7,

T. 298, . R 6E, several small normzlfaults ttend 21most sorth, dip 75° to"85° E. and W., and have
throws of ax much as 30 feet,

Prominent jeints ate 1n the massive sandstome stratz. The most prominent set trends generally withiﬁ

20° of north Nerthrtrending jeinks cut the massive Wingste and Navajo sandstones aleng the crest of
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Capitol Reef. These joints are accentuated by the erosion of narrow gorges along them. In the northern part
of the arez many joints are al:o parallel to the west-northwest trending faults, and a pattern of nearly right
angle joints ix formeg.

Locally, prominent joints in the Shinarump conglomerate trend between N. 100 W. ard N. 20° W. and
dip about S. 700 W. They are best observed in the few srzll areas where dip slopes have been developed
on tne Shinarump. JXnsec. 12, T. 30 S., R. 8 % the cliff face on the Shinarump has smooth surfaces
parillel to these joints,

Small joints break the sandstone beds of the Moenkopi formation, but not enough observations have been
made to determine the pattern. In the Coconino sandstone along the Fremont River, joints trend generally

north, and small meanders in the river are present along them,

URANIUM DEPOSITS

Tvpes of deposits

Uranium deposits are in the basal part of the Shinarump conglomerate. Uranium minerals present are
zippeite, a hydrous uranium sulfate, (Hess, 1924, pp. 70-73) and metatorbernite, a copper uranium phosphate.
Secondary copper mineral:, chiefly hydrous copper sulfates, are associated with the uranium deposits. Chalco-
pyrite wze found in one place in the Moenkopi formation about 1 1/2 feet below the base of the Shinarump in
the Oyler mine.

The highest radioactivity noted is in a clay bed at the base of the Shinarump conglomerate. This bed
ranges from 6 inches to 8 feet in thickness, but in most places is 6 inches to 1 foot thick. lt.contains pods,
stringers, and a haif- to 2 inch-thick beds of sandstone, and commonly contains carbonized wood, some
silicified wood. and ciay pebbles. In the NW 1/4 of sec. 36 T. 29S., R. 6 E., a layer of jasper extends for
about 400 feet in the basal clay, in part siltstone at this locality. The jasper layer is coated and spotted with
hydrocarbon in places, has some copper stain, small amounts of pyrite, and is slightly radioactive. The
hydrocarbon appears to be the radioactive materiai.

On the Colorado Plateau many uranium deposits in the Shinarump conglometate are in sandstone arnd

corglomerate beds deposited in channels cur into the underlying Moenkopi formation. Such channel fills
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ate likely plice for vranium deposits 1n the ©Capitol Reef :rea. Two aetinite channel {11l depozits have been
founc in the i‘es mspped: one o -t 1ne Gyler Mine @nd ine otner v 2t the fi:ch Spring ptospect on the south
sice of Moonie Diaw. Filli of po. .bly “hillow channe.s occur between Grand Wasn eng Capitol Wash but
at all these localities the chennel” ate opscure. Channel fills appear to be likely place: for tzanium con-
centrition, but on the basis of pierent knowledge othe: favorable featutes, paiticularly clay beds 2nd

catbonaceous matelizl, must be patt of the fili foi the formation of 4 deposit.

Oyler m:ne

The Oyler mine is on the nortn side of Grand Wash in the SE 1/4 sec, 26, T. 29S., R, 6 E. Mine
workings consist of 2 zdit: connected by a crosz-cut and 3 other short cross-cuts (figs. 4 and 6), Little develop-
ment work has been done because pro:pecting and mining wese until 1ecently prokibited in the Capitol Reef
National Monument. Previous erzminarions of the mine have been made by D. L. Everhart (1950, pp. 4-6}

or ¢ by B, &, Wyant {personal communication of the Geological Suvey.

of the Atomic Epergy Comm

The deposits aze i the Shinziump peds f1iling & channel cut into the underiying Moenkopi (fig. 5); the
channel 1s about 30 feet wide and <lightly less than 10 feet deep. The trace of clay bed, half a foot to
about 1 1/2 feet thick, at the bite of the Shinarump shows the configuration of the Moenkopi-Shina:rump
contact at thit locality, The base of ine chanmel {ill iz regular, as is the contact elsewhere, so that the
exact course of the chanrel is difficult to determine. It appears to have a generzl trend that is a few degrees
east of north,

The wranium minerals and other jadioactive materizls are in the tan and yellowish clay beds at the base
of Shinarump ¢fig. ©;. Most copper minerals are 2iso in the same clay bed. The clay contains pods and
stringers of white clay (probably slunite and natroalurnite;, 1to 2 inches thick and as much as 30 feet long,
and fragments of carborized wood. Most citbonized wood in the clay is :adioactive. Effluorescent crusts
of gypsum coat the clay in places anc veinlets of gypsum cut the clay and the underlying Moenkopi.
Shinarump szndstone beds, containing carbonized wood fragments and clay pebbles, ove:lie the clay. In
most places the sandstone ditectly above the clay i cioss-laminated andis overlain by massive sandstone,
but tome masrive sand:tone lies on the clay. Concentrations of thin carbomized wood fragments in the

sapdstone e cither rot radioactive or zre vely m.igly so.
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FIGURE 6.—ASSAY MAP OF THE OYLER MINE
Samples from clay bed, § foot to 2 feet thick,
at base of Shinarump conglomerate



Theomon A3 Smomiesl ) ppaate delopea from tn areas by Haegs, (1924, pp. T0-73),
ooCCw 7R Ditdl Ciay a4 Iond fowe pooor ne Lol A mail amount of metivoisemmice
ACCOMPan. ¢ LT Jippe £ oot gapean L DU e L nn iics 23000 R UL dayer of Cipper
Metztoroe: Pro D M R diamete Dl ale o) € C:TIEMQ TIAICUgLR patt of *ne white clay,

.

Chalcopyr.te wit ¥pGi-3 ¢ 6% .poi sbouwt 11 7 {- ¢ selow the top of ‘e Moenkepi, Gruner and

Gardiner (9L p M7 Lt 'ne icllowing mnersl frarnvhe Ovler mite  schoepite, pamarchoepite (7),

tklodowskize wiknown ‘yellew murs-:zl, alunlte, lepigocrecits, gyp-um, and basic coppet suifates.

Moenkopi peds 4t chieily <edauze brown. pu? ovar moct of the & they are bleached to 4 grayish

<

reen for @ genesal thickness of 2 hilf 1o 1 foot 41 the contact with the overlying Shinarump. In the vicinity

of the Oyier mine the bloicned rone iz much thicke: rar - mest places, the maximum thickness is at the

wzst rde of the west zgit,
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he basal Shinarump clay s radiouctive for about 400 fezr northwest of the Oyler mine. The clay is

alto slightly raqioactine lor o0 fzef eiit of e mur¢ 0 whene “ipziis Seneath alluvium im Grand Wash.

Mavimum aciivity 1 4 10 & cimes BalRgiouna, i fpotty, ziad &wzy from the mine, Through

this arez copper staining it commor :n the bleachza clay it rns top cf *he Moenkopi formation,
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Tne *uch Spring prospect or the outhwesr <ig ocrie Zraw i i Shinarump beds filling a channel
cut in the underlying Moenkopt  The cnznnel 100 1o 250 fe=r wide. depending on possible curves, and
15 feet deep, is expoted on one clifi face. The channel » ssymmetric’ the east margin slopes steeply to
the southwest and tiends sbout N 400 W . and the wsait maegun <lopes gently to the east and trends about
N. 100 W. The baza! clay pcd of the Shinazump iz 6 wnche: o: leuws i thickness in this channel fill, and
the clay and Smirzzump 25 ¢ wnole conuan little catsonaceous mitenial. Clay pebbles are scattered
through all the Shinarump bed: approvimately 40 ieer in ms . imum thickness, and izon oxide staining
1n the Shiniiump I+ more promiceit ihin in most € porures

High radicactivity s testricred to & gray clay bed it the nise of the Shinarump and to a clay lens 11/2

feet zbove the baze: both clay. ate 1n ¢ zone 20 fect wide at the deepect patt of the channel, Secondary
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copper minerals form coatings on the clay parting: and occur as small spots in the sandstone 4t much a: € feet
above the bave of the Shimarump,

Analyses of thzee «amples from the clay follow:

Percent
v c
Grab sample. copper stained gray clay, 4 inches
thick, at base of Shinarump 0.16 0.33 0.09 8.22
Grab sample: gray clay, 2 1/2 inches thick, at
base of Shinarump .049 . 048 .10 .30
t

Grab sample: gray clay lens with carbonaceous
material: 1 12 feet above base of Shinarump .28 .49 .09 .38

1/ eU is equivalent wanium
The szndstone is not radioactive and the ¢iay makes up a very small percentage of the 1ock. The lack
of a larger area of high radioactivity may be due to the very small percentages of clay and of carbonaceous

material in this channel §ill.

Piospects between Grand Wash and Capitol Wash

Several prospects and clzims are between Grand Wash and Capitol Wash., At some of these, radioactive
rock appears to be in very shallow .chanpel fills with scours of about 2 feet deep: the top of the Moenkopi
formation, however, is scoured to depths of 2 feet at so many places in the area that it is doubtful they should
be called channels.

On the first isolated Shinarump outcrop {Bluebird claims) directly south of the Oyler mine, 9 feet of
Moenkop: beds have been cut out along a chznnel margin. Only the west side of the channel remains, as the
east part has been removed by erosion. The west margin trends about N. 459 E., and it may be a southward
extension of the channel fill at the Oyler mine, although it would have to curve sharply to the west to tie to
the Oyler channel: the Shina:iump has been removed by erosion between the Oyler mine and this exposure.
Specks and coztings of metato:bernite are in the basal clay bed of the Shinarump, and the upper part of the

Moenkopi is bleached ioi 1 1/% to 2 feet below the Shinarump. Analyses of two samples collected east



7als0 Bluebird clsims) of this 1olsted outcrop feilow:

Pe-cen:
e Y/ 3 V404 Cu
{hanrel tample; 2 feet long 4 Inches bssal
Shinarpmp, i foor 8 inchet upper bleached
Moenkopi ' . 0,051 ¢, 081 0,10 0,08
Giab :ample from gray clay, 5 to 9 inches
thick, 2 feet 2 inches above base of Shinarump , 049 ,046 .05 .26

1/ eU is equivalent uwranium

At the prospect along the line between secs, 35 and 35, T, 29S,, R, 6 E, Shinarump beds fill a scour
that is 2 to 3 feet deep, about 35 feet wide, and appears to trend about N, to N, 10° E. The basal 2 feet of
the Shinarump is a mixture cf thin clay and sandstone beds and swingers and carborized wood fragments and
seams, Bleached Moenkopt siltstone is about 1 1/2 feet thick below he Shinarump, Some copper stain fs
scattersd in the base of the Shinarump and the upper 2 fse¢ of the Mcenkopi, and ra:e thin coatings of meza-
torbernite a:= ir the basal 1 foot of the Shinarump, Both crosi-laminated apd mascive Shinarump candsione
overlie the basal clay and :andstore bed; the upper sandstcre contains catbonaceous fragments, Above the

lowe: 2 fes:, the Shinarump is ot radicactive, Analyses of twe samples from this locality follcw:

Percent
Channel sample & inches long and 4 inches
wide at base of Shinarump 6, 32 0,38 0.10 0,15
Channel sample 10 inches long and 3 inches
wide; chiefly sandstone and socme carbenaceous
material at base of Shinarump ,014 L0111 .09 ,08

1/ eU is equivalent wanivm

A layer ol jasper, 2 to 8 inches thick, spotted and coated with hydrocarbon and contsining secondary
copper minerals, is at the prospecs {the Capito! claim) in the XW 1/4 sec, 36, T, 29S,, R, 6 E. At the
prospect pit the jasper is in a clay and siltstone bed in the base of the Shinazump, To the north this silstone
bed passes :nto thinly interbedded clay and sandstone with ca-rbonaceous fragments similar to the basal clay

bed elsewherr A T-foot channel sample taken {rom this bed of ciay, candstore, and jasper with hydzocarbori



and carbonaceous material has the following amatyyis:

Percent
1/
ety = o V905 Cu
0,088 0,048 0,05 0,03

1/ €U is equivalent uranium
From the Capitol claim south to Capitel Wash secondary copper minerals are scattered through the basal
1 foot of the Shinarump and the upper 1 ro 2 fee: of the Moenkopi; gypsum is abundant near the contact in both
formations and white clay is common in discontinuous beds, 1 to 2 inches thick, at the base and in the lower
1 to 2 feet of the Shinarump, No abnormal radicactivity was noted along this stzip of exposures except in
carbonaceous fragments and seams at the prospect (All American No, 3 claim) insec, 1, T. 30S,, R, 6 E,

The following analyses were made of two selected samples of carbonaceous material from this claim:

Percent
el l/ U Cu
0. 32 0,41 0.15
. 034 . 028 17

1/ eU is equivalent uranium

These analyses represent only scme of the carboracecus material and censequently a vety small percentage of

rock,

RESULTS OF WORK

Guides for prospecting

During studies of the pre-Morrison rocks on the Colorado Plateau, data have been accumulated on
featwes to riote, map, and study as possible guides to finding uranfum deposits. No single feature, except of
course uranium minerals or radioactive rock, is positive evidence of a uranium deposit, but the presence of

one or several guides in the list that follows indicates that a detailed search for uranium is warranted,



Tre following guidh ~ ar- 30 “we groups 71 taoce now cnpepds ~ed meeet wrdicative of a poss:ple wanjum

depas:t noth ocaprrot Reef gnoa, a0 T oo seed tnn fa o sore At ac o the s n'roado Prateau byt nov

copsidezva pasticuiarts wdicany vow of wracinm deposin ir e Capite? Rexl ama

“uide: for prospecting in the Capito! Reef azes
a, Uramnm minarals
b, Radicactivity, - - Though po wanium minerals ate vioible, even ciight iadicactivity indicates that

the area shoulé be closely examined,

c. Shinarump conglomezate ililing a channe! cut in the Moenkepi, ~~Channel fills are considered goed

guides because deposits have been found im such sedimentary seuctpe., Chapne! {i1ls lacking other favorable
{features, howrver, are not necessanily waniferoue

s, owCoppes micevals aze consideze d faverab.o guider lov twe prinoipal reasons:

1) sney ae lound v 501 place: whepe there L cadicactive rock w7 the 7 apl ey Reer arra, and 20 ey indicate

that mineraizzing olutiens of seme typs have moves Mfwougn the beds, Mest coppe™ i found 2 blue and greern
stain:, probably ir the jormof coppe: wilfates, Mertarorbe st and cha copywiite i one place were found in
the Oyler mire, apd chalcopyrits I+ dissemina®ed iz limesrone ir the lowe: m-imbe- of the Mounkepi forma-
tion west of e s:¢3 mapped in 1991 Copper staining is much moze abondant tha- radicactive material in
the basal Shinarump conglome:at and in the uppe: 2 feet of the Moenkoepi fezmanion,

e, Loncentzauon of carbcnaceous matier, --Carbonaceous matter, patticularly concentated in a clay

bed at the base of a chawne! fill, is commonly waniferous or has waniferous 1ock associated with it, Locally
it is slightly waniferous where {1 s ror in a definite chanrs’ fiJ!

f. Thick zore of bieached ciay with sandssone 2t the top of the Moenkop: formantcen, - -The top of the

red Moeukopi forrnation s bleached th grav or greenish’ g ay more des piy wher i indetiiec a channel fill o
Shinarump conglomerate, Oved most of the area only the "op & ro 17 inches of the Moenkopi formatoxn =
bleached,

g _Laye of clay with a ¢ma¥’ amoun? of <andstone.: bace of Sunazump, - A layes of clay with 2 small

-

amount of saeditone s 3¢ the bace of he Stuinarump congome:ay over mest of the acea, Commoniy. this laye:
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contains much cazbonaceous matter and almost all the radioactive material, This layer in fnelf is not a guide
to ore, but if it ix less than € Inches thick, little radioactive materisl s present,

b, Hydrocarbons. --The presence cf hydrocarbons in the Shinarump conglomerate is an anproved geide
in the Capirol Reef axea, At the Capftol claim, insec, 36, T. 295,, R. 6 E,, hydiecarbon on jasper in the
Shirarump is slightly radioactive, Hydrocarbens in the Kaibab limestone and in the lower limestene member of
the Moenkop{ formation are not radioactive, As a result of finding radioactive hydrocarbors i the Shinarump,

the hydrocarbons appear o be good guides, but, on the basis of present knowledge, they seem to be scarce,

Guides used elsewhere in the Colorado Plateau
but not considered particularly indicative now

in the Capitol Reef area

a, Iron-manganese stain

b, FEractures
c. Sulfide minerals

d, Comcentration of clay pebbles in sandstone

€. Massive lenticular sandstone

f, Hydrous mica

g. Alunite

N
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